Thai students' engagement with cooperative learning in mathematics classrooms by Nuntrakune, Tippawan & Nason, Rodney A.
 
 
 
This is the author version published as: 
 
 
This is the accepted version of this article. To be published as : 
This is the author version published as: 
 
 
 
 
  
 
 
 
 
 
  
 
 
QUT Digital Repository:  
http://eprints.qut.edu.au/ 
 
Nuntrakune, Tippawan and Nason, Rodney (2009) Thai students' engagement 
with cooperative learning in mathematics classrooms. In: Proceedings of the 
3rd Redesigning Pedagogy International Conference (Online), 1-3 June 2009, 
National Institute of Education, Nunyang, Singapore. 
           
      © Copyright 2009 Tippawan Nuntrakune & Rodney Nason
Redesigning Pedagogy 2009     1 
 
THAI STUDENTS' ENGAGEMENT WITH COOPERATIVE LEARNING IN 
MATHEMATICS CLASSROOMS  
 
 
 
Tippawan Nuntrakune  
Queensland University of Technology, Brisbane, Australia  
 
     Rod Nason 
Queensland University of Technology, Brisbane, Australia  
 
 
Paper presented at the 3rd Redesigning Pedagogy International Conference 
June 2009, Singapore 
 
Redesigning Pedagogy 2009     2 
 
Abstract 
 
 Over the past decade, Thai schools have been encouraged by the Thai Ministry of 
Education to introduce more student-centred pedagogies such as cooperative learning into 
their classrooms (Carter, 2006). However, prior research has indicated that the 
implementation of cooperative learning into Thai schools has been confounded by 
cultural traditions endemic within Thai schools (Deveney, 2005).  
 The purpose of the study was to investigate how 32 Grade 3 and 32 Grade 4 
students enrolled in a Thai school engaged with cooperative learning in mathematics 
classrooms after they had been taught cooperative learning strategies and skills. These 
strategies and skills were derived from a conceptual framework that was the outcome of 
an analysis and synthesis of social learning, behaviourist and socio-cognitive theories 
found in the research literature.  
The intervention began with a two week program during which the students were 
introduced to and engaged in practicing a set of cooperative learning strategies and skills 
(3 times a week). Then during the next four weeks (3 times a week), these cooperative 
learning strategies and skills were applied in the contexts of two units of mathematics 
lessons.  
 A survey of student attitudes with respect to their engagement in cooperative 
learning was conducted at the conclusion of the six-week intervention. The results from 
the analysis of the survey data were triangulated with the results derived from the 
analysis of data from classroom observations and teacher interviews. 
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The analysis of data identified four complementary processes that need to be 
considered by Thai teachers attempting to implement cooperative learning into their 
mathematics classrooms. The paper concludes with a set of criteria derived from the 
results of the study to guide Thai teachers intending to implement cooperative learning 
strategies and skills in their classrooms. 
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 THAI STUDENTS' ENGAGEMENT WITH COOPERATIVE LEARNING IN 
MATHEMATICS CLASSROOMS  
Introduction 
 
Although there has been a strong tradition of teacher-directed instruction in Thai 
education, recent policy changes have focused on the implementation more student- 
centred pedagogies in Thai classrooms (Carter, 2006). In western countries, one of the 
most effective methods for implementing student-centred learning in schools has been the 
introduction of cooperative learning (Johnson & Johnson, 2004; Slavin, 1995). 
Cooperative learning has been found to better promote students’ learning and social 
relations rather than the more traditional whole-class methods of teaching (Cohen, 1994; 
Johnson & Johnson, 1999; Slavin, 1995; Veenman, Kenter, & Post, 2000). 
 However, doubts have been expressed about the educational viability of 
introducing cooperative learning into Asian school systems with their different histories 
and cultures. For example, Messier (2003) found that Chinese students introduced to 
cooperative learning strategies obtained lower achievement scores than students in 
traditional lecture-based learning. By contrast, Puacharearn and Fisher (2004) found that 
even though it was difficult to change the Thai classroom environments, the successful 
implementation of cooperative learning strategies could be achieved in Thai schools if 
Thai teachers were provided with sound frameworks to inform their use of cooperative 
learning. Puacharearn et al. found that Thai teachers who received prior support and 
training were able to make use of cooperative learning strategies effectively, integrating 
them with their students and improving their classroom environments. They suggested 
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that if Thai teachers want to maximize the effectiveness of the method, they must 
understand the expected outcomes, the responsibility they will have, and the processes 
that need to be set up to interpret data and develop strategies for classroom improvement.  
Taking inspiration from the work of Puacharearn et al. (2004), Nuntrakune (2009) 
attempted to facilitate the implementation of cooperative learning in two Thai primary 
school classrooms. In this qualitative research study, she investigated what factors needed 
to be addressed in teacher professional development programs in order to facilitate the 
introduction and implementation of cooperative learning in Thai mathematics classrooms. 
During the study, Nuntrakune collected and analysed data from both teachers and 
students in the two Thai primary school classrooms. The focus on this paper is on one of 
the major research questions investigated in Nuntakune (2009): How did the students in 
cooperative learning groups within the grade 3 and 4 classrooms utilise cooperative 
learning strategies to facilitate the advancement of mathematical knowledge? 
The study 
The study was conducted in a private primary school in Chiang Mai Thailand. Two 
of the participants in the study were two primary school teachers who taught mathematics 
to Grade 3 and Grade 4 students. The other participants in this study were the selected 
teachers’ Grade 3 and Grade 4 students. There were 32 students (19 girls and 13 boys) in 
Grade 3 and 32 students (17 girls and 15 boys) in Grade 4. The students were of mixed-
ability academically and ranged from high- to middle- to low-achievers. The students in 
both classes came from mid- to high-socioeconomic status backgrounds. 
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The Grade 3 teacher who participated in this study, Mrs Supa (a pseudonym), had 
nine years of teaching experience in the private school. Prior to this study, her main 
method of addressing the needs of the low achievers was to give them simple exercises 
compared to the average and high achieving students. Most of the students in her class 
had told Mrs Supa that they believed mathematics to be a difficult subject. To address 
this issue, she used games, songs, or an education aid to motivate her students’ interest in 
the subject. Prior to this study, other than the use of peer tutoring of low achievers by 
high achievers, she had not employed cooperative group methods in her classroom. 
However, her comments about her major teaching goals indicated that she probably 
would be amenable to including collaborative group work in her classroom in the future.  
The Grade 4 teacher who participated in this study, Mrs. Malee (a pseudonym), had 
six years teaching experience in this private school. Prior to this study, Mrs. Malee had 
not utilised any cooperative learning strategies. She perceived that her students were very 
competitive and did not like to work with friends in groups.  
Before the introduction of cooperative learning into their classrooms, the two 
mathematics teachers participated in a series of five teacher preparation workshops 
conducted during a period of 1.5 weeks. The workshops provided both theoretical and 
practical information derived from a conceptual framework that was based on an analysis 
and integration of the research literature from the fields of social learning theory (e.g., 
Johnson & Johnson, 1991; Harvey, 2007), behaviourist theory (e.g., Slavin, 1987; 
Morgan, 2003), and socio-cognitive development theory (e.g., Clare & Susan, 1998; 
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Felder & Brent, 1994; Fry, 1990; Scardamalia & Bereiter, 2003; Vygotsky, 1978; 
Wittrock, 1990). 
During the course of the workshops, much emphasis was placed on the essential 
elements for the successful implementation of cooperative learning identified in the 
conceptual framework such as positive interdependence (Johnson & Johnson, 2004), 
face-to-face interaction (Johnson & Johnson, 1993), individual accountability (Johnson & 
Johnson, 2004), social skills (Johnson & Johnson, 1999), group processing (Johnson & 
Johnson, 2004), peer tutoring (Topping, 2005), peer relationships (Harvey, 2007), peer 
assessment (Clare & Susan, 1998), and group roles (Johnson & Johnson, 2004). 
In particular, during the professional development workshops, particular emphasis 
was placed on the need for the teacher to facilitate the development of peer tutoring, 
group role, peer relationship and peer assessment skills in her students. Topping (2005) 
confirmed that developing student peer tutoring skills can yield significant gains in 
academic achievement in a targeted curriculum area. Utilizing cooperative learning group 
roles provides students with opportunities to speak and express their ideas which in 
addition to promoting positive interdependence can do much to facilitate learning 
(Johnson & Johnson, 2004). Developing of positive peer relationships is important 
because it promotes positive feelings toward school (Harvey, 2007) and positive 
relationships between students, which in turn improves social skills. Positive peer 
relationships are fostered through an emphasis on learning rather than competition 
(Johnson & Johnson, 2004). Developing and maintaining peer assessment skills enables 
Redesigning Pedagogy 2009     8 
 
students to better understand the assessment process and how it influences their learning 
(Clare & Susan, 1998). 
At the completion of the workshops, the classroom implementation began with two 
weeks of social skill training for the students. During the next four weeks after social 
skills training, the cooperative learning skills were applied in two units of mathematics 
lessons units (3 lessons each week for six weeks) that focused on the learning of 
geometry and fractions (Grade 3) and time and measurement (Grade 4).  
Data collection and analysis  
Primary data was derived from a survey of student attitudes conducted at the 
conclusion of the classroom implementation of the cooperative learning. Secondary data 
was derived from interviews conducted with the teacher during and after the 
implementation of cooperative learning in her classroom and classroom observations 
during the course of the implementation.  
The student surveys set out to identify the students’ opinions regarding certain key 
aspects about cooperative learning. The survey asked the following questions:  
1. What did you do to help your friends in the group? 
2. What did your friends do to help you in the group? 
A grounded approach adapted from Cresswell’s (2005) visual model of coding was 
utilised to analyse data derived from the surveys of students’ perception of cooperative 
learning, the teacher interviews and the classroom observations. The analysis set out to 
identify themes relevant to the students’ perception about how members of the 
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cooperative learning groups helped one another to advance mathematical knowledge of 
the group and members of the group.  
 
Initially read    Divide the text    Label the segments     Reduce overlap    Collapse codes 
Through             into segments     of information with         and redundancy      into themes 
 Text data         of information                  codes            of codes  
                                     
 
 
Many pages      Many segments                30-40                          Codes        Codes reduced 
 of text                    of text                          codes                        reduces         to 4 themes 
                                                                                                      to 20 
 
 
Figure 1. A Visual Model of the Coding Process in Qualitative Research (Creswell, 2005, p.238) 
The results from the analysis of the survey data were triangulated with the results 
derived from the analysis of data from classroom observations and teacher interviews.  
The analysis of the student data was conducted on both individual responses and team 
responses.  
Results and Discussion 
One of the focus questions addressed in this study was: How did the students in 
cooperative learning groups within the grade 3 and 4 classrooms utilise cooperative 
learning strategies to facilitate the advancement of mathematical knowledge? The 
analysis of the data revealed that the students in both classes utilised four different but 
complementary strategies to facilitate the cooperative learning in their mathematics 
classrooms:  
1. Students helped their friends by teaching mathematics (Categorised as peer 
tutoring) 
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2. Students supported the development and maintenance of positive social 
interactions (Categorised as peer relationships) 
3. Students followed role play cards (Categorised as group roles) 
4. Students assessed and corrected their friends’ work (Categorised as peer 
assessment).  
However, it was noted that in both of the classes, some students were not interested 
in cooperative group work, did not pay attention to group work, and acted in 
inappropriate manners (Categorised as non-participating students and negative interaction 
students). 
The frequency of the utilisation in each of the cooperative learning strategies in the 
two classrooms is reported in Table 1-4. The first column in each table reports the 
strategies used by the students. The second column of each table reports the number of 
high achievers utilising each strategy; the third column reports on the number of average 
achievers utilising each strategy; and the fourth column reports on the number of low 
achievers who utilised each strategy. The fifth column cumulates the numbers from 
columns 2-4 and thus reports on the total number of students in each class who utilised 
each of the strategies. It should be noted that because some students responded that they 
utilised more than one strategy, the total number in the fifth column of each of the table 
came to number greater than the number of students in each classroom.
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Table 1 
Grade 3 Students Helped Their Friends in Cooperative Learning Group 
Strategies High 
Achievers 
Average 
Achievers 
Low 
Achievers 
Total 
( n ) 
Peer tutoring 8 7 4 19 
Peer relationship 4 1 6 11 
Group roles 3 1 1 5 
Peer assessment 4 0 3 7 
 
Table 2  
Grade 4 Students Helped Their Friends in Cooperative Learning Group 
Strategies High 
Achievers 
Average 
Achievers 
Low 
Achievers 
Total 
( n ) 
Peer tutoring 10 8 7 25 
Peer relationship 1 0 0 1 
Group roles 0 4 4 8 
Not help 0 0 1 1 
 
Table 3  
Grade 3 Students Received Help from Their Friends in Cooperative Learning Group 
Strategies High 
Achievers 
Average 
Achievers 
Low 
Achievers 
Total 
( n ) 
Peer tutoring 1 7 10 18 
Peer relationship 1 1 0 2 
Group roles 2 0 1 3 
Peer assessment 0 2 1 3 
Negative interaction 1 0 0 1 
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Table 4  
Grade 4 Students Received Help from Their Friends in Cooperative Learning Group 
Strategies High 
Achievers 
Average 
Achievers 
Low 
Achievers 
Total 
(n) 
Peer tutoring 8 6 6 20 
Peer relationship 4 1 0 5 
Group roles 0 4 2 6 
Peer assessment 1 0 0 1 
Negative interaction 1 0 1 2 
 
1. Peer tutoring 
Students in both Grades employed peer tutoring strategies in their team more than 
the other strategies. High levels of peer tutoring in both classes were associated with 
student learning of mathematics.  
A review of the research literature indicated that peer tutoring is an important 
technique that enhances cognitive skills within participating peers (Damon & Phelp, 
1989; Topping, 2005). It improves the tutor’s and the tutee's academic and social 
development. The findings from this study are consistent with the theory and research 
findings in the research literature. The Grade 3 and 4 students were able to apply peer 
tutoring skills to help their friends learn mathematics.  
The classroom observations noted that students of all mathematics levels engaged 
in peer tutoring. Interestingly, the major group who engaged in peer tutoring in both 
grades were the high achievers (see Table 1 and Table ). Whether the class had a 
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background of peer tutoring or a positive attitude about cooperative learning or not, the 
high achievers were most often engaged in tutoring their friends in mathematics concepts. 
Following the high achievers were, in order, the average achievers and the low achievers. 
In order to facilitate effective group work, everyone in the group needs to help their team 
members understand the mathematics lessons. Teaching friends can benefit both students 
who teach and students who learn. This is supported by the old saying, “to teach is to 
learn twice” (Topping, 2005, p. 635).  
As is shown in Table 2, the predominant cooperative learning strategy used by 
Grade 4 students to help their friends was peer tutoring. Only a few Grade 4 students 
utilised any of the other strategies. This could be explained by the fact that the Grade 4 
students had not used the peer tutoring strategy in their class before they were introduced 
to cooperative learning during the course of this study. They only had at best limited 
background knowledge about peer tutoring. Therefore, they had to spend most of their 
time and effort during the study learning about peer tutoring.  
The students’ perception about receiving peer tutoring in the two classes was 
different. The number of low achievers in Grade 3 who responded that they received peer 
tutoring from their friends (Table 3) was more than the number of high and average 
achievers. By contrast, in Grade 4, the number of high achievers was greater than the 
number of average and low achievers who responded that they had received peer tutoring 
from their friends (Table 4). 
In Grade3, peer teaching had been used before, so it wasn’t a new experience for 
any of the students in that class. In particular, the high achievers had been trained to teach 
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the low achievers even before cooperative learning was introduced in this study. 
Therefore, it was easier for them to teach the low achievers, who in turn stated that they 
had received more help than the other groups.  
By contrast, it seems that while the high achievers in Grade 3 focused their peer 
tutoring endeavours on all academic levels of students, much of the Grade 4 high 
achievers’ peer tutoring was conducted with other high achievers. However, much peer 
tutoring in Grade 4 none-the-less was directed to average and low achievers. Therefore, it 
appears that the more the high achievers provided peer tutoring to others, the more they 
felt that interactions with the other students delivered more knowledge and the feeling of 
receiving help from other members of their team.  
2. Peer relationships 
Peer relationships in this study were defined as relationships between students that 
supported the development and maintenance of positive interdependence. It was noted 
that only high ability students in Grade 4 supported their friends within teams by using 
peer relationship strategies (Table 2). However, students of all mathematics abilities in 
Grade 3 applied peer relationship strategies in their team work. This was especially so for 
the low achievers’ group (Table 1). Grade 3 students of all mathematics levels applied 
peer relationships to support their team members and seemed to believe that everyone in 
the team was important for improving their team’s progress.  
This finding indicates that the Grade 3 students in this study had constructed more 
advanced understandings about social skills than the Grade 4 students. It seems that the 
Grade 4 students still needed more time than they were allocated in this study to develop 
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and maintain peer relationship strategies. In order to improve Grade 4 students’ peer 
relationships, the Grade 4 students probably needed more practice with cooperative 
learning group social skills. The Grade 4 students also probably needed more scaffolding 
in this area. This scaffolding could have been done by the teacher constantly reminding 
and encouraging her students to use cooperative learning social skills in their team.  
3. Group roles 
The results indicated that assigning specific group roles to the students promoted 
effective cooperative group learning in both classrooms. In each classroom, low 
achievers had as much opportunity to participate in each of the group roles as high 
achievers and average achievers. The group roles created and clearly defined the position 
and the responsibility of each student within the cooperative learning groups and 
promoted positive interdependence amongst the group members in each classroom. 
Within this study, Cohen, Lotan, Whitcomb, Balderrama, Cossey and Swanson’s (1994) 
definition of positive interdependence was used when all the participant students within a 
group have the specific roles that are necessary for team work that leads toward meeting 
a group’s goal. Role plays provide opportunities for students to speak and express their 
ideas that promoted positive interdependence.  
Table 1 shows that a total of five students from across all mathematics ability levels 
indicated that they had engaged in group roles to help other members of their team to 
learn mathematics. However, three of these five students were high achievers. Only three 
students from Grade 3 indicated that their learning was facilitated by their team members 
engaging in the group roles; two of these students were high achievers whilst one was a 
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low achiever (Table 3). Differently, no high achievers in Grade 4 engaged in group roles 
to facilitate the learning of mathematics in their teams (Table 4). Of the eight Grade 4 
students who engaged in these group roles, four were average achievers and four were 
low achievers in Grade 4. Similarly, none of the Grade 4 high achievers perceived that 
other team members had facilitated their own learning of mathematics (Table 2). Thus, it 
seems that in contrast to students in the Grade 3 classroom, high achievers in Grade 4 did 
not regard the adoption of group roles as being an important component of successful 
cooperative group work learning. 
A number of factors may explain the differences with respect to perceptions about 
the importance of group roles in cooperative learning groups. First, the fact that none of 
the Grade 4 high achievers had had experiences with peer tutoring. Thus, most of their 
efforts were invested in learning how to engage in what to them and their teacher was a 
more important activity, peer tutoring. Second, the Grade 4 teacher Mrs Malee did not 
clearly articulate to her students the importance of adopting group roles in cooperative 
learning groups. A third factor could have been that Mrs Malee did not give her students 
adequate time to practice and consolidate the group roles.  
By contrast, Mrs Supa the Grade 3 teacher clearly articulated the importance of 
group roles to her students and gave them adequate time to practice and consolidate the 
group roles. This was clearly reflected in the final teacher interviews. Mrs Supa indicated 
that she felt that students needed to be responsible for their roles and should be able to 
assign the roles by themselves. She felt that once they had been given time to practice the 
group roles, they began to feel more comfortable with the role plays and performed better 
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as the team. However, she indicated that the teacher needs to remind the students that in 
each new lesson this is a need for students to change their roles.  
Mrs Supa in the final interview stressed the importance of having students self-
select and rotate the group roles. She felt that this did much to make her students become 
comfortable with cooperative group roles. This recommendation of Mrs Supa is 
consistent with the majority of findings reported in the research literature (Johnson & 
Johnson, 2001) However, her recommendation conflicts with some other previous 
research such as Mastropieri, Scruggs and Berkeley (2007). They suggested that the 
teacher should assign group roles based on students’ knowledge or other relevant criteria 
such as choosing a student who is good at writing to summarise the task, a student with 
strong comprehension skills to be accuracy checkers, and a student who is good at using 
verbal skills to be elaboration seekers. 
4. Peer assessment  
Four high achievers and three low achievers in Grade 3 indicated that they had 
engaged in peer assessment to help other members of their teams to learn mathematics 
(Table 1). Two average achievers and one low achiever reported that they had received 
peer assessment (Table 3). 
By contrast, not one Grade 4 student indicated that they had helped other team 
members to learn mathematics by engaging in peer assessment (Table 2). Only one Grade 
4 student (a high achiever) indicated that he had received help by receiving peer 
assessment (Table 4). 
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Although more Grade 3 students than Grade 4 students engaged in or received peer 
assessment, the numbers in both classrooms were relatively small compared to peer 
tutoring and establishing and maintaining peer relationships. This indicates the need for 
the importance of peer assessment to be made very clear to the students. Also, it indicates 
that peer assessment should be more closely linked conceptually to group process roles.  
The differences with respect to peer assessment between the two classrooms could 
be attributed to the different ways in which the two teachers introduced and modelled 
peer assessments. Mrs Supa, the Grade 3 teacher, not only modelled peer assessment 
during the cooperative group sessions but also directly encouraged the students to engage 
in peer assessment by indicating to the class what questions they would need to be 
prepared to answer when she brought the class together as a whole class. This form of 
scaffolding was not employed by the Grade 4 teacher, Mrs Malee. She did not model peer 
assessment during the cooperative group sessions. She only asked questions at the end of 
the class session, and most questions were directed only to low achievers. 
5. Non-participation students and Negative Interaction 
There was one student in Grade 3 and two students in Grade 4 who did not 
participate or contribute to the cooperative learning class (Table 3 and Table 4), even 
though the teachers planned suitable tasks for them. This was because the students found 
it uninteresting, they had negative interactions with other team members, and the students 
did not want to participate. The non- participation students and negative interaction can 
occur for a number of reasons, just as it can when teachers use other teaching strategies in 
class Killen (2007). 
Redesigning Pedagogy 2009     19 
 
Conclusion 
Although the study confirmed Puacharearn and Fisher’s (2004) finding that 
cooperative learning strategies could be successfully implemented in Thai schools if the 
teachers were provided with sound frameworks to inform their use of cooperative 
learning, it also found that the Grade 3 students were better able than the Grade 4 
students to utilise the cooperative learning strategies of peer teaching, peer relationship, 
peer assessment and utilisation of specific group roles to facilitate the advancement of 
mathematical knowledge. The differences between the two classrooms in the 
implementation of cooperative learning could be attributed to two major factors. 
First was the manner in which the cooperative learning strategies were introduced 
to the students by their teachers, The grade 3 teacher, Mrs Supa, employed many 
cooperative learning strategies such as social skills, group roles, classroom evaluation, 
and peer tutoring to support learning and understanding of mathematics content in her 
class. In addition to overtly teaching and modelling peer tutoring, peer relationship and 
peer assessment strategies with her students, Mrs Supa also effectively supported and 
motivated her students to use group role skills. The cooperative learning strategies also 
were introduced to her students as a means to help them to better learn mathematics 
rather than ends in themselves. By contrast, although the Grade 4 teacher gradually 
employed cooperative learning strategies such as social skills, scaffolding, students’ 
group roles, and classroom evaluation in her classroom, her implementation of the 
strategies tended to be more as skill-based ends in themselves rather than the means to 
facilitate better learning of mathematics. She also did not spend as much time or effort as 
the Grade 3 teacher, Mrs Supa, in teaching and modelling these cooperative learning 
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strategies with her students. Furthermore, she did not spend much time encouraging her 
students to use the strategies.  
Second was the students’ prior experiences with cooperative learning strategies. As 
was noted earlier, the Grade 3 students had had prior experience with peer tutoring. High 
achievers had been utilised by Mrs Supa to tutor low achieving students. By contrast, the 
Grade 4 students had had no prior experience with any cooperative learning strategies. 
Because of this, the Grade 4 students probably were at a disadvantage when asked to 
learn and implement the cooperative learning strategies they had been recently taught. 
Four important implications for future research and practice in the implementation 
of cooperative learning strategies in Thai schools can be derived from these findings. The 
first implication is that if peer tutoring is to be used most effectively in Thai primary 
classrooms, students need to have adequate repertoires of background knowledge about 
peer tutoring strategies and skills. They should know how to teach, and how to help and 
receive help from others. Before attempting to have students who do not have peer 
tutoring and group work backgrounds apply peer tutoring, it is essential that classroom 
teachers: 
1. Directly teach peer tutoring strategies and skills to the students,  
2. Help the students to realise that peer tutoring should be done by all levels of 
students, not only by the high achievers, and that  
3. Every ability level of students is trained in peer tutoring strategies and skills. 
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The second implication is that teachers need to systematically scaffold the 
development of peer assessment skills. As was illustrated in the differences between the 
two classrooms, without this scaffolding, it is highly unlikely that Thai primary school 
students will develop the peer assessment skills necessary for mathematical knowledge 
building in cooperative learning groups.  
The third implication is that teachers need to clearly articulate to their students the 
importance of understanding and utilising the group roles when they are engaged in 
cooperative learning groups.  Furthermore, the teachers should ensure that: 
1. Students of all ability levels have multiple opportunities to practice and most 
importantly reflect on how each of her students performed their group role;  
2. Students are provided with adequate time to practice and consolidate the group 
roles; and  
3. Students are provided with multiple opportunities to self-select and rotate the 
group roles.  
The fourth implication is that positive peer relationships necessary for successful 
cooperative learning groups can be learnt and applied by Thai primary school students 
provided that teachers:.  
1. Scaffold the development of the cooperative learning social skills; 
2. Provide the students with multiple opportunities to practice the social skills; 
and  
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3. Consistently remind and encourage students to utilise these social skills when 
engaged in group learning.  
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